Housing in Pyramid Counteracts Neuroendocrine and Oxidative Stress Caused by Chronic Restraint in Rats by Bhat, M. Surekha et al.
Advance Access Publication 26 July 2006 eCAM 2007;4(1)35–42
doi:10.1093/ecam/nel049
Original Article
Housing in Pyramid Counteracts Neuroendocrine and Oxidative
Stress Caused by Chronic Restraint in Rats
M. Surekha Bhat
1, Guruprasad Rao
1, K. Dilip Murthy
2 and P. Gopalakrishna Bhat
3
1Department of Biochemistry,
2Department of Physiology, Melaka Manipal Medical College and
3Department of
Biochemistry, Kasturba Medical College, Manipal 576104, India
The space within the great pyramid and its smaller replicas is believed to have an antistress effect.
Research has shown that the energy field within the pyramid can protect the hippocampal neurons of
mice from stress-induced atrophy and also reduce neuroendocrine stress, oxidative stress and increase
antioxidant defence in rats. In this study, we have, for the first time, attempted to study the antistress
effects of pyramid exposure on the status of cortisol level, oxidative damage and antioxidant status in
rats during chronic restraint stress. Adult female Wistar rats were divided into four groups as follows:
normal controls (NC) housed in home cage and left in the laboratory; restrained rats (with three
subgroups) subject to chronic restraint stress by placing in a wire mesh restrainer for 6 h per day for 14
days, the restrained controls (RC) having their restrainers kept in the laboratory; restrained pyramid rats
(RP) being kept in the pyramid; and restrained square box rats (RS) in the square box during the period of
restraint stress everyday. Erythrocyte malondialdehyde (MDA) and plasma cortisol levels were
significantly increased and erythrocyte-reduced glutathione (GSH) levels, erythrocyte glutathione
peroxidase (GSH-Px) and superoxide dismutase (SOD) activities were significantly decreased in RC and
RS rats as compared to NC. However, these parameters were maintained to near normal levels in RP rats
which showed significantly decreased erythrocyte MDA and plasma cortisol and significantly increased
erythrocyte GSH levels, erythrocyte GSH-Px and SOD activities when compared with RS rats. The
results showed that housing in pyramid counteracts neuroendocrine and oxidative stress caused by
chronic restraint in rats.
Keywords: chronic restraint – glutathione – glutathione peroxidase – pyramid model –
superoxide dismutase – TBARS
Introduction
Pyramid research to date reveals some evidence that the space
within the great pyramid and its smaller replicas enhances,
intensifies and/or generates energy of the electromagnetic
spectrum and other forms or degrees of the so-called universal
energy (1). The effect of this ‘pyramid energy’ has been
studied on solids, liquids, plants, animals and even human
volunteers. Some of the findings of such studies include rapid
growth of plants, faster healing of bruises and burns, longer
preservation of milk, and increased vitalization and better
relaxation in human subjects (2). Claims of ‘pyramid energy’
promoting relaxation gain a lot of significance in this age of
civilization and modernization which have made stressful life
inevitable. In the competitive world of modern technology,
mental and emotional stress has become an unavoidable part of
life and is known to have deleterious effects on physical and
mental well-being.
It is well known that stress causes an increase in
glucocorticoid levels. High levels of glucocorticoids are
known to decrease blood reduced glutathione (GSH) and
erythrocyte superoxide dismutase (SOD) activity in rats (3).
Emotional stress is known to increase the plasma levels of
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have been reported to directly correlate with the severity of
emotional stress in human beings (4). MDA is a product of
reactive oxygen species (ROS)-mediated damage to the
polyunsaturated fatty acids. ROS are known to cause oxidative
damage to macromolecules (5). Chemical compounds and
reactions capable of generating potential toxic oxygen species/
free radicals are referred to as prooxidants. On the other
hand, compounds and reactions disposing off these species,
scavenging them, suppressing their formation or opposing
their actions are called as antioxidants. Some of the important
antioxidants include GSH, glutathione peroxidase (GSH-Px)
and SOD. In a normal cell, there is an appropriate prooxidant:
antioxidant balance. However, this balance can be shifted
towards the prooxidant when production of ROS is increased
or when levels of antioxidants are diminished. This state is
called oxidative stress and can result in serious cell damage
if the stress is massive or prolonged. Oxidative stress is
implicated in the etiopathogenesis of a variety of human
diseases (6–9).
Although claims based on observation and experience are
many to support the role of pyramid exposure in coping with
stress, scientific studies confirming the same are few. Research
has shown that the energy field within the pyramid can act
as antistressor and thus protect the hippocampal neurons
from stress-induced atrophy (10). Our earlier studies have
reported that exposure of adult female Wistar rats to pyramid
environment reduces stress, oxidative stress and increases
antioxidant defence in them (11). In this study, we have for the
first time attempted to study the antistress effects of pyramid
exposure on the status of cortisol level, oxidative damage and




Adult female Wistar albino rats (aged 3–4 months) weighing
130–220 g were used for the studies. Standard pelleted food
and water was provided ad libitum to all the groups. Proper
ventilation was provided. Standard hygienic conditions were
maintained in the animal house and the rats were exposed to
proper light and dark cycle (12 h each of light and darkness).
The experimental protocol was approved by the Institutional
Animal Ethics Committee.
Experimental Design
Rats were divided into four groups as follows.
Normal Control Group (NC)
This group of rats was maintained under standard laboratory
conditions in their home cages for 14 days.
Restrained Control Group (RC)
This group of rats was subject to chronic restraint stress by
placing in the wire mesh restrainer for 6 h per day for 14 days.
The restrainer was maintained under normal laboratory
conditions.
Restrained Rats kept in Pyramid (RP)
This group of rats was subject to chronic restraint stress by
placing in a wire mesh restrainer for 6 h per day for 14 days
and simultaneously housed in the wooden pyramid.
Restrained Rats kept in Square Box (RS)
This group of rats was subject to restraint stress by placing
in a wire mesh restrainer for 6 h per day for 14 days and
simultaneously housed in the wooden square box.
Blood samples were collected from the rats on the 15th day
between 9.00 and 10.00 a.m. The blood obtained was
centrifuged to separate the plasma and cells. Packed red cells
were washed three times in ice-cold phosphate-buffered saline
(PBS-phosphate buffer 0.01 M, pH 7.4, containing 0.15 M
NaCl) and used for the estimation of thiobarbituric acid
reactive substances (TBARS) and reduced GSH levels. An
equal volume suspension of erythrocytes in PBS was prepared
and used for assay of GSH-Px activity and SOD activity.
Plasma was used for the estimation of cortisol.
Pyramid and Square Box Model Design
Since conducting materials like metals are believed to block
the electromagnetic forces owing to their tendency to absorb
the energy (12), wood was chosen as the pyramid material.
A wooden pyramid model of 30 in. height, 45 in. base and
41.5 in. side (13) fabricated locally was used for the study.
Holes were provided for ventilation. A small glass window
was provided for observation. The four triangular sides of the
pyramid angled upwards at nearly 51  to the base and met at
the apex of the pyramid. The pyramid rested on a wooden base
(Fig. 1).
A wooden square box of 30 in. height and 45 in. base
fabricated locally, with all other provisions as in the case of
pyramid mentioned above was used as a shape control, to
Figure 1. Pyramid model housing stressed rats.
36 Pyramid exposure in chronic restraint stressensure that the beneficial effect of pyramid exposure, if seen,
was due to its shape and not mere enclosure (Fig. 2).
Procedure of Exposure of the Rats Within the
Pyramid/Square Box
The pyramid/square box was aligned on the four cardinal
points—north, east, south and west as specified by Schul
and Pettit (12) using a standard magnetic compass. Only one
polypropylene cage each, with three to four rats, was placed in
the pyramid and square box at any given time. The cage was
placed such that its long axis was in the magnetic north–south
with the food and water in the north. Maximum effect of
the pyramid is believed to be exerted at one-third the height
of the pyramid from its base. Therefore, a wooden stool each,
of 10 in. height, was placed in the pyramid and the square box
and the cage was kept on this stool.
Dimensions of the Wire Mesh Restrainer and
Procedure of Restraint Stress Induction
A wire mesh restrainer was fabricated locally with a PVC
box having four individual compartments, one for each rat.
Each compartment had a length of 15 cm, breadth of 7 cm and
height of 7 cm (Fig. 3) (14). The compartments had a common
sliding wire mesh roof. The wire mesh roof had four holes,
one corresponding to each compartment, through which water
was provided to the rats at all times. Each compartment had a
bedding of as much paddy husk as was required to restrict the
movement of the rat within its compartment. Food was also
provided to the rats at all times on the bedding on the same side
that contained water. Although most researchers deprive the
rats of food and water during the stress period, we provided
the same even during restraint stress because food deprivation
is known to exacerbate oxidative stress in rat liver mito-
chondria (15). Food provision during restraint stress has been
adopted by Harris et al. (16) who have reported that food
intake was not inhibited during restraint in rats fed during the
day. Interestingly, in our study also, it was seen that rats were
freely accessing food and water even during restraint stress.
The home cage of NC rats and the restrainer with the RC
group of rats was left in the open in the procedure room while
the restrainer containing the restrained pyramid (RP) and
restrained square box (RS) group of rats were respectively
placed in the pyramid and square box such that the side
containing water and food was in the magnetic north. This
ensured that the long axis of each compartment was aligned in
magnetic north–south. At the end of 6 h every day, the RC, RP
and RS group of rats were relieved from restraint stress by
removing from the restrainer and housing in their respective
home cages.
Estimation of Plasma Cortisol Levels
Since it is well known that stress mediates its actions through
the HPA axis and is consequently marked by a general increase
in cortisol secretion, this parameter was estimated as a marker
of neuroendocrine stress. Plasma (1 ml) was mixed with 7.5 ml
methylene dichloride and centrifuged to separate plasma and
methylene dichloride layer. The lower methylene dichloride
layer was used for cortisol estimation (17). A blank containing
1 ml water and a standard containing 1 ml of cortisol were
included in the assay. Five milliliters of the extract was then
mixed with 2.5 ml fluorescence reagent containing 70%
concentrated H2SO4 and 30% absolute ethanol. The fluores-
cence of the lower layer of acid extract was measured at
530 nm at exactly 12 min after adding the fluorescence
reagent, with excitation wavelength 470 nm. Cortisol concen-
tration was expressed as nmol l
 1 of plasma.
Estimation of Erythrocyte Membrane Lipid
Peroxidation
Increased levels of ROS during oxidative stress attack the
polyunsaturated fatty acids of membranes to release cytotoxic
aldehydes like MDA, which hence serves as a good indicator
of the oxidative stress status. Packed red cells (0.2 ml)
were used for the estimation of MDA as TBARS (18). The
Figure 2. Square box model housing stressed rats.
Figure 3. Rats under stress in a restrainer.
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532 nm. TBARS was expressed as nmol g
 1 hemoglobin.
Hemoglobin concentration was measured by cyanmethemo-
globin method of Drabkin (19).
Estimation of Reduced GSH
Reduced GSH, which is the major cellular antioxidant playing
a central role in coordinating body’s antioxidant defense
processes, was measured in rat erythrocytes by the method
of Beutler et al. (20). Packed red cells (0.2 ml) were used in
the assay. The GSH was made to react with 5,50-dithiobis
(2-nitrobenzoic acid) (DTNB) which reacts with sulfhydryl
groups, to develop a stable color. The absorbance was
measured at 412 nm. GSH content was expressed as mg g
 1
hemoglobin.
Assay of GSH-Px Activity
GSH-Px is an antioxidant enzyme found in cytosol as well as
mitochondria of mammalian cells and is effective in scaven-
ging free radicals and detoxifying H2O2. It was estimated by
the method of Paglia and Valentine (21). The erythrocyte
suspension in PBS was used for the assay. The erythrocytes
were hemolysed with water and all the hemoglobin in the
lysate was converted to stable cyanmethemoglobin by adding
Drabkin’s reagent. This hemolysate was used for the assay
(21). The rate of oxidation of GSH by H2O2, catalyzed
by GSH-Px was measured. The rate of formation of oxidized
glutathione (GSSG) was measured by following the decrease
in absorbance of the reaction mixture at 340 nm as NADPH is
converted to NADP
þ. Non-enzymatic oxidation of GSH was
measured in a simultaneous assay system, without the
hemolysate. The difference between the two systems gave
the enzyme activity, which was expressed as units g
 1 of
hemoglobin where units represented the number of micro-
moles of NADPH oxidized per minute in the reaction mixture.
Assay of SOD Activity
SOD is an antioxidant enzyme that scavenges one of the ROS,
i.e. superoxide radicals, by converting them to hydrogen
peroxide which is then detoxified by GSH-Px. Inhibition of the
reduction of nitro blue tetrazolium (NBT) by superoxide
radicals, generated by the illumination of riboflavin in the
presence of oxygen and the electron donor methionine, was
used as the basis for the assay of SOD (22). A chloroform
ethanol extract was prepared from the hemolysates and the
clear supernatant obtained was used for the assay. The reaction
mixture was illuminated for 10 min. The absorbance was then
read at 560 nm. Controls with and without NBT were always
included in the assay. One unit of SOD activity was taken as
that producing 50% inhibition of NBT reduction. Values were
expressed as units of enzyme activity per gram hemoglobin.
Statistical Analysis
All statistical analysis were done using one-way analysis of
variance (ANOVA) in the Graph Pad Instat (GPIS) package.
Results
The results for the various parameters are shown in Figs 4–8.
Restraint-induced increase in plasma cortisol levels is
counteracted by pyramid exposure
Chronic restraint stress significantly increased plasma
cortisol level in comparison with NC (P < 0.01 for RC
versus NC, P < 0.05 for RS versus NC). However, the mean
value of the RP rats for plasma cortisol was very close to
that of NC group in magnitude and was significantly lower
than that of the RC group (P < 0.05). The RS rats had
significantly higher plasma cortisol when compared with
Figure 4. Antistress effect of pyramid exposure on plasma cortisol levels in
adult female Wistar rats in comparison with controls. NC, normal control
(n ¼ 13); RC, restrained control (n ¼ 13); RP, restrained in pyramid (n ¼ 13);
RS, restrained in square box (n ¼ 13). Each bar represents mean þ SD.
**P < 0.01, *P < 0.05 versus NC;
#P < 0.05 versus RC;
$P < 0.05 versus RP
(ANOVA).
Figure 5. Antistress effect of pyramid exposure on erythrocyte TBARS levels
in adult female Wistar rats in comparison with controls. NC, normal control
(n ¼ 13); RC, restrained control (n ¼ 13); RP, restrained in pyramid (n ¼ 13);
RS, restrained in square box (n ¼ 13). Each bar represents mean þ SD.
*P < 0.05 versus NC;
###P < 0.001 versus RC;
$$P < 0.01 versus RP
(ANOVA).
38 Pyramid exposure in chronic restraint stressRP rats (P < 0.05) and the mean was almost equal to that
of the RC rats. Correlation was not statistically significant
between plasma cortisol and parameters of oxidative stress in
any of the groups.
Erythrocyte membrane lipid peroxidation increases
during chronic restraint but not in the pyramid
Erythrocyte TBARS levels were higher in the RC rats (P <
0.05) and RS rats as compared to NC rats indicating that
chronic restraint stress significantly increased lipid peroxida-
tion and this could not be reversed by square box exposure.
The mean values for erythrocyte TBARS in RP rats and NC
rats were not significantly different but the RS rats had
significantly higher erythrocyte TBARS when compared with
RP rats (P < 0.01). The RP rats had significantly lower
erythrocyte TBARS than the RC rats (P < 0.001).
Decrease in Erythrocyte Antioxidants due to Chronic
Restraint is Counteracted by Pyramid Exposure
When compared with NC rats, the RC and RS rats had signi-
ficantly lower erythrocyte GSH level and GSH-Px as well as
SOD activities (P < 0.05 for all parameters in both groups,
P < 0.01 in RS rats for SOD). There was no significant
difference in these three parameters between NC and RP
rats but a significant increase was seen in RP rats when
compared with RC rats (P < 0.05 for GSH, P < 0.05 for both
enzyme activities) suggesting that pyramid exposure main-
tained the erythrocyte antioxidant defence status during
chronic restraint stress. Erythrocyte GSH level (P < 0.05) as
well as erythrocyte GSH-Px (P < 0.05) and SOD (P < 0.01)
activities were significantly lower in RS group as compared
to RP group and were almost similar to the RC group.
Discussion
Reversal of Stress-Induced Increase in Plasma Cortisol
Levels Inside the Pyramid
It has been suggested that chronic stress exerts a stimulatory
influence at the hypothalamic level, by increasing the corti-
cotropin releasing factor (CRF) mRNA levels in the para-
ventricular nucleus of the hypothalamus (23). Increased CRF
release contributes to the dysregulation of corticosterone
secretion (24). Chronic stress also causes an increase in the
ACTH secreting mechanism (25) and hence an increase in
plasma cortisol. Although it is expected that corticosteroid
feedback reduces CRF mRNA levels, Lightman and Harbuz
(26) have opined that this occurs in a dose-dependent manner,
that both physical and psychological stressors produce a
robust and readily reproducible increase in CRF mRNA and
Figure 6. Antistress effect of pyramid exposure on erythrocyte GSH levels
in adult female Wistar rats in comparison with controls. NC, normal control
(n ¼ 13); RC, restrained control (n ¼ 13); RP, restrained in pyramid (n ¼ 13);
RS, restrained in square box (n ¼ 13). Each bar represents mean þ SD.
*P < 0.05 versus NC;
#P < 0.05 versus RC;
$P < 0.05 versus RP (ANOVA).
Figure 7. Antistress effect of pyramid exposure on erythrocyte GSH-Px
activity in adult female Wistar rats in comparison with controls. NC, normal
control (n ¼ 13); RC, restrained control (n ¼ 13); RP, restrained in pyramid
(n ¼ 13); RS, restrained in square box (n ¼ 13). Each bar represents mean þ
SD. *P < 0.05 versus NC;
#P < 0.05 versus RC;
$P < 0.05 versus RP
(ANOVA).
Figure 8. Antistress effect of pyramid exposure on erythrocyte SOD activity
in adult female Wistar rats in comparison with controls. NC, normal control
(n ¼ 13); RC, restrained control (n ¼ 13); RP, restrained in pyramid (n ¼ 13);
RS, restrained in square box (n ¼ 13). Each bar represents mean þ SD.
**P < 0.01, *P < 0.05 versus NC;
#P < 0.05 versus RC;
$$P < 0.01 versus RP
(ANOVA).
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circulating corticosteroids. It can be contended that chronic
restraint stress in this study activated the HPA axis, thus
resulting in increased plasma cortisol and possibly by mech-
anisms mentioned by the above researchers, plasma cortisol
remained elevated even on the 15th day. Pyramid exposure
during chronic restraint stress prevented stress-induced
hypercortisolemia. This prevention was notachieved by square
box enclosure, the RS rats having plasma cortisol levels
comparable with those of RC rats. These results indicate that
the shape of the pyramid acts as an antistressor and reverses
the effect of chronic restraint stress on the hormonal level.
Research has shown that the energy field within the pyramid
can act as antistressor and thus protect the hippocampal
neurons from stress-induced atrophy (10). Our earlier studies
have reported that exposure of adult female Wistar rats to
pyramid environment reduces stress, oxidative stress and
increases antioxidant defence in them (11). Pyramid exposure
is believed to put the mind into an alpha state (27). EEG
from subjects meditating in pyramids has shown higher
frequency and higher amplitude alpha waves (28). A number
of volunteers have stated that meditating inside the pyramid
was easier than meditating outside as they felt more peaceful,
more relaxed and less distracted (29,30). Thus, the pyramid,
by promoting relaxation and fostering non-reactivity of the
mind, probably by putting the mind into an alpha state,
decreased the subjective experience of stress in RP rats.
Stress-Induced Increase in Erythrocyte Membrane
Lipid Peroxidation Minimized Inside the Pyramid
Chronic stress is known to increase lipid peroxidation in the
plasma, hippocampus and intestinal mucosa of rats (31–33)
and in the brain of mice (34). Previous workers have reported
an increased ROS production in the CNS during chronic
restraint stress (35–40). While some workers have attributed
this to the increase in glucocorticoids (35–37,39), others have
explained it as an effect of increased glutamate release caused
by chronic restraint. Thus, in this study, chronic restraint
stress could have increased extracellular glutamate leading to
increased oxidative stress in the CNS of RC rats. Associated
with these changes, the oxidative stress in RBCs was
increased, the circulating red cells being mobile free radical
scavengers (41). Thus, the RC group of rats had signifi-
cantly higher erythrocyte TBARS as compared to NC.
The lack of correlation between plasma cortisol and
parameters of oxidative stress may suggest that the above
process may be cortisol independent. Like plasma cortisol,
erythrocyte TBARS of RP rats matched that of the NC
suggesting that even though these rats were under chronic
restraint stress, housing in the pyramid protected them from its
deleterious effects. Although stress is known to increase lipid
peroxidation, pyramid exposure checked this increase by
preventing the increase of plasma cortisol and probably
attenuating the glucocorticoid-mediated increase in glutamate
and its excitotoxicity, which is known to occur during stress.
By thus probably attenuating stress-induced oxidative stress
in the CNS, it may also have attenuated oxidative stress
in the RBCs, as reflected by the significantly decreased
erythrocyte TBARS in the pyramid-exposed rats when
compared with RC and RS rats.
Decrease in Erythrocyte Antioxidants due to Chronic
Restraint Counteracted by Pyramid Exposure
May et al. (42) have reported that erythrocytes may contribute
to the antioxidant capacity of blood by regenerating ascorbate
from dehydroascorbate primarily by using GSH. So, it can be
said that the increased usage of GSH to prevent lipid
peroxidation and to regenerate the reduced forms of vitamins
C and E which are oxidized during their effort to terminate
lipid peroxidation may lead to lower levels of this compound
in the erythrocytes of RC rats. GSH-Px, an important part of
the cellular antioxidant defence system that detoxifies H2O2
and also organic hydroperoxides, has been reported to be
decreased in the hippocampus, cerebral cortex, cerebellum and
liver tissues in glucocorticoid-treated rats (43). Decreased
GSH-Px activity due to immobilization stress has been
reported in the interstitial compartment of rat testicular tissue
(44). Thus, immobilization caused by chronic restraint stress
and also the increased plasma cortisol in the RC rats of our
study may have decreased the GSH-Px activity in them.
Chronic restraint stress significantly decreased erythrocyte
SOD activity when compared with NC. Although previous
workers have reported an increase in erythrocyte SOD activity
in repeated restraint stress (45) and in immobilization stress
(46), abundant literature is available to say that chronic stress
causes a decrease in SOD activity in various tissues. Singh
et al. (47) have reported that chronic swim stress caused a
decrease in the brain SOD activity in mice. Long-term restraint
stress decreased the activities of both manganese SOD and Cu,
Zn-SOD isoforms in the dentate gyrus of rats (48). It is well
known that Cu, Zn-SOD is inactivated by H2O2 and
subsequently undergoes proteolytic fragmentation (49). Thus,
it can be said that inefficient removal of H2O2 in the RC rats,
due to decreased GSH level and GSH-Px activity, may be
causing inactivation of SOD in erythrocytes of chronically
stressed rats. The pyramid exposure-mediated decrease in
hypercortisolemia and hence lipid peroxidation, on the other
hand, could have resulted in decreased use of reduced GSH
and the reduced forms of vitamin C and vitamin E to terminate
lipid peroxidation.
The abundant pool of GSH levels in the erythrocytes of
pyramid-exposed rats could have maintained erythrocyte
GSH-Px activity as reflected by the significantly higher
activity of the enzyme in RP rats in comparison with RC
rats, because previous workers have reported a positive
correlation between GSH levels and GSH-Px activity in
epidermis of normal rats (50) and in erythrocytes of rats and
human beings (51). The abundant pool of erythrocyte GSH and
the improved activity of GSH-Px in the RP rats indicate a
pyramid exposure-induced enhancement in the ability of the
40 Pyramid exposure in chronic restraint stresserythrocytes to detoxify the reactive peroxides that are
generated due to chronic restraint stress. This in turn has
decreased the susceptibility of erythrocyte membrane lipids to
peroxidative damage. Our observations are similar to the
effects of bioresonance therapy that normalized the activities
of SOD and GSH-Px in blood lymphocytes of patients with
rheumatoid arthritis (52), thus suggesting the presence of a
magnetic field in the pyramid, similar to that used in
bioresonance therapy, as claimed by pyramidologists (53).
This field could have normalized the erythrocyte GSH-Px
and SOD activity in RP rats, and hence a decrease in these
enzyme activities caused by chronic stress was counteracted
by pyramid exposure. By maintaining a better erythrocyte
SOD activity in RP rats, the pyramid has ensured prompt
conversion of superoxide radicals generated in erythrocytes by
chronic restraint stress to H2O2, which was then efficiently
removed by the improved activity of erythrocyte GSH-Px in
these rats. Therefore, by maintaining the levels of GSH and the
activities of GSH-Px and SOD in the erythrocytes of RP rats,
pyramid exposure during chronic restraint stress resulted in a
better functioning of the antioxidant system for removing toxic
peroxides; thus, decreasing the oxidative stress to levels
similar to those seen in NC rats. It can be said that the shape
of the pyramid, and not mere enclosure, was responsible for
the above beneficial effects because a similar reversal of
effects of chronic restraint on oxidative stress was not seen in
the square box-exposed RS rats.
In conclusion, chronic restraint stress in adult female rats
induces neuroendocrine and oxidative stress, but these effects
are counteracted by the shape of the pyramid. This suggests
that the shape of the housing has its effects and pyramid shape
appears to have beneficial effects in terms of stress manage-
ment. Thus, sitting inside a pyramid-shaped structure can be
used as an effective technique for stress management and for
non-invasive treatment of diseases in which the role of free
radicals and ROS has been implicated. Pyramid-shaped rooms
can be built in residences, hospitals and recreation centers.
This study is a scientific backing to the editorial view of
Cooper (54) whose ‘new view of an ancient structure points to
an essential quality of scientific research, especially in the
varied world of CAM’. However, further studies are required
to determine the nature of and quantitate the energy/magnetic
field that is claimed to be present within the pyramid.
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